Since the introduction of the Meltzer-Auer method of intratracheal insuffiation for artificial respiration and anesthesia in 1909, this method of delivering air and ether vapor under positive pressure at the bifurcation of the trachea has been widely adopted in laboratories of research and in the surgical clinic. The close regulation of air pressure and ether vapor tension, the constancy of delivery independent of the respiratory movements of the anesthetized subject, and above all, the safety and surety of the method in supporting life in spite of respiratory failure, combined with smoothness of anesthesia and freedom from danger of aspiration pneumonia, make it the most satisfactory method for human as well as laboratory surgery.
An extensive literature has grown up in this country and abroad which by its character attests the success of the method in principle and practice. Most of the authors agree on the correctness of the principles involved; most of them have some contribution to make in the way of new apparatus for the shnplification and perfection of the technique or the mechanics of the method. Many types of respiration machines have been described, their variety proving the wide flexibility of the method and its adaptability to individual preference and need.
Dr. Meltzer has always insisted upon the utmost simplicity in apparatus, and in his laboratory a consistent attempt has been made to reduce the mechanics of intratracheal insufl]ation to the lowest terms consonant with efficiency. In this way mistakes and complications may be avoided and the mind of the operator freed from constant supervision of the respiratory apparatus and the anesthesia. 
Method of Obtaining Ether Vapor.
The simplest and most reliable method of obtaining ether vapor for insuffiation anesthesia is the passage of the part of the air stream over the surface of ether in a Woulfe bottle (Text- fig. 1 ). The level of the ether is maintained by an auxiliary supply in a separating funnel. This is the method long in use m Dr. Meltzer's laboratory and has been adopted, with modifications, in several of the respiration machines intended for use in the clinic. If the ether surface is ample, it is not necessary to bubble air through the ether, or to warm the ether to promote evaporation, both of which are questionable procedures not unattended with danger.
Heretofore the diversion of a portion of the air stream over the ether surface has been accomplished by means of stop-cocks in the tubing or some equivalent arrangement (Text- fig. 1 ). Three cocks are necessary for proper regulation of the ether supply. A and B control the air current in the ether circuit, while C regulates the passage of air unmixed with ether vapor. This arrangement has the disadvantage that any desired change in the proportion of ether vapor requires the manipulation of all three cocks to maintain the stream at its former volume and pressure, and even then it is practically impossible to deternfine the proportion of vapor-laden air obtained. It may be emphasized further that it is essential to have cocks A and B open to the same degree, lest an excess of ether vapor
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TExT-Fro. 2. Constant volume valve, with fittings for the ether bottle and manometer. One-half the actual size.
be drawn into the tubing by the passage of air through C, or enter the system during the interruption of the air current if only one of the passages to the Woulfe bottle is subject to regulation.
Description of the Valve.
The constant volume valve here described (Text- fig. 2 ) is in essence a convenient means of regulating all three stop-cocks synchronously, so that as the air stream over the ether is increased, the stream through C is reduced in exact proportion, and the sum of the volumes passing through the two limbs of the divided circuit remains constant. It consists of three channels corresponding to A, B, and C in Text- fig. 1 , but all contained in a single block, and all regulated synchronously by a single cock key through which the three channels are drilled. In the block (Text- fig. 3 ), D and B are the passages to and from the ether bottle, and C is the direct air passage in connection with D, F and E, B. As the passages B and D are closed by turning the cock key A, passage C must open ill exact proportion so that the sum of the openings D (ether) and C (air) shall always equal a single opening of the same cross-section. This is accomplished by drilling the key so that the left edge of the holes corresponding to B and D are in line with the right edge of the hole corresponding to fig. 4 shows a cross-section of the block close to the key, which is set for half ether, half air. Moreover, the holes in the key must be square, cutting off segments with the circular holes in the block, the sum of which equals the cross-section of a single channel.
The dial plate over which the handle of the cock key turns is calibrated to show the proportion of the air stream which is sent over the ether in the Woulfe bottle. It should be pointed out that this is not an absolute index of the tension of ether vapor obtained, as that is further dependent upon the rate of evaporation of the ether and the rate of flow of the air stream. We have not found it necessary or desirable in ordinary anesthesias to determine the vapor tension of the ether with accuracy. Many complicating factors come into account which make a record of ether tension, either in millimeters of mercury or in percentage of ether vapor, merely an abstract number, useful only for the reestablishment of similar conditlons at some later time if desired. This can be done with sufficient accuracy for ordinary purposes by resetting the key handle on the dial scale to the point previously determined. It should be emphasized that the condition of the patient is always the criterion of the amount of ether to be given. The anesthesia is to be regulated by observation of the patient, not by the ether vapor tension on a scale. Even in the laboratory, where there is less at stake than in the clinic, we find that different animals of the same species require different amounts of ether to produce safe anesthesia under apparently similar conditions. The valve described above tins proved a simple and reliable means of regulating the ether vapor tension. Lately we have been employing this method of ether regulation for anesthesia in small animals, cats, rabbffs, guinea pigs, rats, and mice, directing an etherladen air stream to an ordinary cone, as used in the open drop method. The great advantages of intratracheal insufl~tion are not obtained, but the superiority over the open drop method of au unvarying supply of dry ether vapor, subject to close and instant regulation, is apparent. For one thing, the time of an assistant is saved.
Directions for Constructing the Valve.
Since the valve can easily be turned out by a good technician or mechanic, working directions for its construction are appended.
The block is of brass, 2½ by 2{ by shows the centers and directions for drilling the channels. Hole A, { inch in diameter, is for the key and should be drilled first, since it must be straight and true. Then B, C, and D, { inch in diameter, are drilled in turn, B and D through the block, C to within { inch of the opposite end. E and F, ~ inch in diameter, join B to C at one end of the block and I) to C at the other. B and D are drilled out at each end and tapped for ~ inch pipe fittings. After the proper holes are screwed in as far as F, B, and D respectively. The end of the plug in C may be cut as a screw head and used to regulate the size of F if the resistance of the passages to the ether bottle is found to be higher than that of the direct air passage C. The other plugs may be cut off flush with the block. A median 10ngltudinal section of the block as drilled, tapped, and plugged is shown in Text-fig. 3 .
TExT-FI~. 5. Dimension drawing of the block as laid out for drilling. Onehalf the actual size.
TExT-FIe 6. Bottom of the block with lines for setting the key. a, position of the key when C is drilled through it. b, position of the key when B and D are drilled. One-half the actual size.
The valve key, to fit properly, should be turned down to ~ inch from larger stock and ground in with a very little emery and oil. A heavy grease used for lubrication will obviate any slight leak. The key is 3 ! inches long. The valve handle, of strip brass 2 by 4. by ] inches, is riveted in a slot in the key, the other end of which projects ~ inch beyond the bottom of the block and is fitted with washers and a spiral spring of moderate tension held in place by a screw or cotter-pin.
To drill the key properly, set the handle parallel with the long way of the block and draw three lines on the bottom of the block and key as shown in . Line 2 is median, and lines 1 and 3 are parallel and ~ inch from 2. Turn the key until 2 on the key intersects 3 and 1 on the block (Text-fig. 6a ). Drill C through the key. Then turn the key back until 2 on the key intersects 1 and 3 on the block (Text-fig. 6b ), or, better, until the exact point is reached at which air will no longer pass through C. Then drill B and D through the key. This is the position of the key for full ether. Turning the key back to the first position, it will be discovered that C (air) is fully open and B and D are just closed. Intermediate positions of the key handle will give various mixtures of ether vapor and air. Square up the holes in the key with a small square file. A dial plate made of a large brass washer (Text- fig. 2 ) may be attached to the block by machine screws and calibrated mathematically or by test to show the proportion of ether-laden air in tenths of the total volume. As described, the valve is tapped for ~ inch pipe fittings as follows: D, short pipe for tubing from the source of the air supply. B and D', close nipple, elbow, short pipe for tubing to the ether bottle. B', short nipple, tee, short pipes for manometer and for tubing to the animal.
The test of the valve's etlidency is that under working conditions it shall maintain a constaut pressure in the mercury manometer when the valve handle is turned slowly between full ether and full air. If there is a rise in the pressure in the direction of full air, the resistance of the air circuit may be raised to that of the ether circuit by screwing in the plug C until it begins to cut off passage F.
SUMMARY.
A valve is described for the control of ether vapor for anesthesia which regulates the mixture of ether vapor from a Woulfe bottle with air in any proportion, without changing the volume or the pressure at which the mixture is delivered. The regulation of the a~r stream both to and from the ether bottle controls the mixture accurately and is an essential feature of the valve. Except for experimentai purposes, it is not considered profitable to determine on an arbitrary scale the tension of the ether vapor obtained, because the depth of the anesthesia should always be judged by the condition of the subject.
The valve was devised for the Meltzer-Auer method of intratracheal insuffiation, but it is adapted for use wherever a constant mixture of Mr and ether vapor is desired. Several respiration machines for supplying and interrupting the air stream, using this constant volume valve for the regulation of the ether supply, have been in use in Dr. Meltzer's laboratory for periods up to 2 years, and the simplicity and efficiency of the valve have been thoroughly tested. A description of the complete machine will be published later.
